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contributed to the vulnerability rank of these species, 
both of which occur in coastal habitats. A third species, 
squirrel treefrog, placed in the "Not 
Vulnerable/Presumed Stable" category, reflecting 
differences in dispersal ability and broader hydrologic 
requirements compared to the other species. 

 Mammals 

Many of the mammals included in this assessment had 
relatively high dispersal ability, and therefore have the 
potential to be able to track climate related changes; 
however natural and anthropogenic barriers may limit 
species’ ability to track climate related shifts in habitat. 
Due to the unique geography of the Florida Keys, 
species or populations found there are inherently more 

vulnerable to sea level rise and hydrologic constraints 
than those on mainland. For example, the threatened 
Lower Keys marsh rabbit ranked as "Extremely 
Vulnerable" to climate-related threats, whereas 
mainland populations of marsh rabbit ranked as 
"Moderately Vulnerable" largely due to reduced 
exposure to sea level rise. In the case of Key deer, 
natural barriers, sea level rise, and hydrology were all 
factors leading to its "Highly Vulnerable" ranking.  

Florida panther ranked fairly low in this assessment, 
receiving a rank of "Not Vulnerable/Presumed Stable." 
The vulnerability ranking for this species applies 
specifically to climate change drivers and was heavily 
influenced by the assumption that the species’ habitat 

 

 
Figure 5. CCVI Index scores for the indicated species within their ranges in Florida. The index score (black 
circle) is shown along with the range of scores produced by the Monte Carlo simulation. Categorical ranks are 
coded by color: "Extremely Vulnerable" (red), "Highly Vulnerable" (orange), "Moderately Vulnerable" (yellow), 
"Not Vulnerable/Presumed Stable "(green), "Not Vulnerable/Increase Likely" (dark green). 
 
Scores  shown are based on parameters derived from the following data sets, short-tailed hawk: phm; clapper rail: habitat proxy;  
limpkin: edited NS range;  least tern: FWC nest survey;  mangrove cuckoo: phm = habitat proxy;  diamondback terrapin: NS range;  
loggerhead turtle: FWRI nest survey;  salt marsh snake: phm;  Atlantic salt marsh snake: phm;  American crocodile: phm = USFWS 
consult area; reticulated flatwoods salamander: phm; squirrel treefrog: NS range; gopher frog: NS range =NAA counties=phm (altered 
fire regime considered beneficial); marsh rabbit (peninsula): entire peninsula; Lower Keys marsh rabbit: Lower Keys;  river otter:  NS 
range; Florida panther: phm=USFWS primary habitat; Key deer: phm; red widow: county occurrences; salt marsh skipper: county 
occurrences= habitat proxy; purple swamphen: EDDSMapS occurrences=habitat proxy; Burmese python: EDDSMapS occurrences; 
Gambian giant pouched rat: EDDSMapS occurrences (see Appendix A for details). 
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CCVI to uncertainty in the parameter estimates, we 
report scores somewhat differently from this standard 
output. We report the numeric index score associated 
with the categorical rank along with the range of 
scores produced by the Monte Carlo simulation.  

The species accounts summarize the information 
provided by the species experts and the input 
parameters used for the CCVI for each species. More 
information on how the factors are scored is available 
in Young et al. (2010). Version 2.1 of the CCVI was 
used in this analysis. 
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A1. SHORT-TAILED HAWK (Buteo brachyurus) 
Species Expert(s): Ken Meyer and Karl Miller  
 

Within the United States, short-tailed hawks are found only within Florida but are much more widely distributed 
throughout Central and South America (Miller and Meyer 2002).  Their habitat generally includes mangroves, 
coastal marshes, swamp forests, pine savannas, prairies, and pastures, as well as suburban settings with trees and 
shrubs. Florida’s population is distinct from other populations and is separated from the closest population in 
Mexico by more than 800 kilometers.  The Florida population remains in the state year-round but migrates to the 
southern peninsula and Florida Keys during the winter (Miller and Meyer 2002).   

Distribution Data 

The CCVI utilizes distribution data to calculate 
estimates of relative exposure for each species. Data 
considered as part of this assessment (Figure A1-1) 
included a range map from NatureServe (Ridgely et al. 
2003), a potential habitat model (phm) developed by 
FWC (Endries et al. 2009), and FNAI element 
occurrence data (FNAI 2011). The species experts felt 
that the NatureServe range underestimated the actual 
breeding distribution, which is not confined to the 
central ridge as indicated, and overestimated the 
wintering range (indicated as "year round"), which 
occurs south of Lake Okeechobee but tends to be 
concentrated in the southern Everglades. Based on 
these comments, we did not include the NatureServe 
range in our analysis. The potential habitat model was 
considered adequate but a bit conservative, with 

several known inaccuracies. The species experts are 
currently working with FWC to update the potential 
habitat model. We also ran the assessment using 
counties with known occurrences based on the 
Florida Breeding Bird Atlas (FWC 2003) to estimate 
the species' distribution. FNAI occurrence data 
included 43 records distributed throughout the 
peninsula, including two records in the Keys. 
Although we included the occurrence data for 
comparison with other distribution data, we did not 
specifically evaluate the how well the element 
occurrences approximated the range extent as part of 
our assessment. 

Initially, we asked the species experts to complete the 
worksheet based on the distribution maps as 
provided, which combines both the breeding and 
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wintering range. However, after consulting with the 
species experts, it became apparent that the wintering 
range differs in exposure (particularly sea level rise) 
and other associated factors, and there was concern 
that the unique aspects of vulnerability associated 
with these different spatial and temporal components 
of the life history might not be captured in a 
combined analysis. In order to explore this issue, we 
ran two separate analyses, one focused on the 
breeding distribution and the other on the winter 
distribution. There was a natural break in the potential 
habitat south of Lake Okeechobee which we used to 
delineate the winter range (Figure A1-1). We used this 
same line to delineate the FNAI occurrence data. The 
winter range is essentially a portion of the breeding 
range, with the exception of the Florida Keys, where 
birds winter but do not breed (K. Meyer and K. 
Miller, pers. comm.). However, none of the datasets 
shown in Figure A1-1 currently include the Florida 
Keys as part of the breeding range. 

Exposure 

We obtained downscaled data from Climate Wizard 
(Zganjar et al. 2009) for the state of Florida for mid-
century projections based on the mean ensemble 
model under the A1B emissions scenario. Moisture 
data, in the form of the Hamon AET: PET moisture 
metric were downloaded from NatureServe and are 
derived from Climate Wizard temperature and 
precipitation projections for mid-century under the 
A1B emissions scenario. To use the CCVI, the 
percentage of the distribution that is exposed to a 
particular range of projected change in temperature or 
moisture is calculated in ArcGIS by overlaying the 
exposure data on the distribution or occurrence data 
(Tables A1-1 and A1-2). For point data sets, we 
assigned a single exposure value to each of the points 
based on the overlay. 

Indirect Exposure 

Sea level rise (B1). Species experts assigned different 
scores for the winter and breeding distributions. Both 
reviewers estimated that 10% or less of the breeding 
range would be impacted by a 1-meter sea level rise 
and provided estimates of 25% and 50-90% for the 
winter range. These estimates corresponded to a score 

of neutral for the breeding range and somewhat increases 
to increases vulnerability in the winter range. 

Potential impact of barriers on range shifts. Experts 
indicated that the species nesting habitat consists of 
mature swamp forest, adjacent mixed-species prairie 
and wooded habitats in various earlier successional 
stages. During the winter, this species congregates in 
mangrove estuaries in the Everglades. Both reviewers 
considered these habitats to be vulnerable to climate 
change, particularly wintering habitat. Species 
occurring in habitats that are considered likely to 
persist despite climate change would be scored as 
"neutral" for factors B2a and B2b, which focus on the 
potential impact of barriers on climate-induced range 
shifts. 

Natural Barriers (B2a). The issue of scale came up in 
reviews' responses to this factor. One reviewer scored 
this factor at a state-wide scale, considering natural 
barriers to completely surround the species' range in 
the form of the ocean to the west, south and east, and 
unsuitable habitat to the north. However, both 

 
 
Figure A1-1. Distribution inputs considered for the CCVI 
analysis (FNAI element occurrences not shown). 
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maximum temperature and lowest mean monthly 
minimum temperature for each cell. We assessed this 
factor using the maps provided by NatureServe. We 
included all scores that applied to any part of the 
species' range in Florida, which corresponded to 
scores of increases and greatly increases vulnerability. 

Physiological thermal niche (C2aii). One species expert 
characterized the species as showing a preference for 
environments towards the warmer end of the 
spectrum and the other expert indicated no associate 
with a particular thermal environment. We included 
scores of somewhat decreases and neutral to capture the 
range in reviewer responses. 

Historical hydrologic niche (C2bi). This factor is intended 
to capture the species' exposure to past variation in 
precipitation as a proxy for tolerance to large-scale 
variation in precipitation. The factor is assessed by 
calculating the range in mean annual precipitation for 
the period of 1951-2006 observed across the species' 
distribution in the assessment area. We overlaid the 
species' distribution (combining the breeding and 
wintering ranges) with the maps provided by 
NatureServe to assess this factor. The calculated 
values for variation in precipitation corresponded to 
somewhat increases vulnerability using the potential 
habitat model and BBA counties and increases 
vulnerability using the FNAI occurrences as a proxy 
for the species' distribution.  

 
 

Physiological hydrologic niche (C2bii). Both experts cited 
reliance on mature swamp forest and wetland 
drainages during nesting. In addition the species relies 
on various wetlands in southern Florida for 
concentrations of migratory prey during the winter. 
One of the reviewers selected the description 
associated with a score of "increases" vulnerability for 
this factor, whereas the other reviewer indicated that 
there was insufficient information to select a 
response. Based on the written comments associated 
with this factor and our follow up discussions, we 
have adjusted the scores to capture the uncertainty 

associated with the potential level of impact on the 
species by including scores of somewhat increases and 
increases vulnerability for this factor. 

Impacts of Changes to Specific Disturbance Regimes (C2c). 
Fire and drought were considered to have a 
potentially negative impact on nesting and cover 
habitats as well as prey populations. The uncertainty 
associated with the projected impacts was captured in 
the range of scores selected by the reviewers, which 
included neutral, somewhat increases and increases 
vulnerability. 

Dependence on ice, ice-edge, or snow cover habitats (C2d). All 
species in Florida were scored as neutral for this 
factor. 

Physical habitat specificity (C3). Reviewers did not feel 
that the idea of specificity to a particular geologic 
feature or derivative was particularly relevant to this 
species, corresponding to score of somewhat decreases 
vulnerability. 

Dependence on other species to generate habitat (C4a). The 
required habitat was not considered to be dependent 
on a very small number of species. Both reviewers 
assigned a score of neutral to this factor. 

Dietary versatility (C4b). Experts indicated that the diet 
was fairly flexible, i.e. not dependent on one or a few 
species, although they considered the winter diet 
potentially more restricted due to the reliance on 
migratory birds that concentrate in southern Florida. 
We captured this dependence by including scores of 
neutral and somewhat increases vulnerability for the 
winter range and neutral for the breeding range. 

Pollinator versatility (C4c). Not applicable. 

Dependence on other species for propagule dispersal (C4d). The 
species disperses on its own. This factor was scored 
as neutral. 

Other interspecific interactions (C4e). Additional 
interspecific interactions that might affect vulner-
ability were not identified. This factor was scored as 
neutral. 

Historical precipitation exposure 
FWC phm/BBA counties: 46 - 59 inches 
FNAI occurrences: 49 - 56 inches 
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the winter range, the vulnerability score increased to 
"Moderately Vulnerable." In the winter range, the 
primary factors contributing to vulnerability were sea 
level rise and the impact of potential changes in 
hydrology and disturbance regimes on migratory prey 
resources (Table A1-3). In the breeding range, 
potentially incompatible human responses to climate 
change posed a greater threat, but the impact of 
potential changes in hydrology and disturbance 
regimes on swamp forest were still important factors 
(Table A1-4). For both the breeding and winter range 
analyses, only two sensitivity factors were scored as 
unknown. 

The three distribution data sets used in this analysis 
produced equivalent exposure metrics (Tables A1-1 
and A1-2). The index score for the breeding range 
based on the FWC potential habitat model or BBA 
counties was 3.4 (range [0.9, 5.9]). Approximately 
65% of the Monte Carlo simulations produced index 
scores in the "Presumed Stable" range, with the 
remaining simulations ranking as "Moderately 

Vulnerable." Including a score of "increases" 
vulnerability for factor C5b (population bottlenecks), 
increased the index rank to "Moderately Vulnerable" 
(index score: 4.8, range [2.4, 7.3]), with approximately 
75% of simulations producing scores within this rank. 
Scores for the breeding range were somewhat higher 
when using FNAI occurrences parameterize the 
CCVI, with 72% of the Monte Carlo simulations 
producing scores in the "Moderately Vulnerable" 
range (index score: 4.7, range [2.3, 7.2]). The higher 
rank based on the FNAI occurrence data was due to 
the score assigned to factor C2bi (historical hydrologic 
niche), which is dependent on the distribution data,
and not to differences in exposure. 

Restricting the distribution to the winter range 
resulted in a score of 4.6 (range [1.9, 7.2], Figure 
A1-2) using the parameters associated with the 
potential habitat model or BBA counties, with 
approximately 68% of Monte Carlo simulations 
producing scores in the "Moderately Vulnerable"
range and less than 1% ranking as "Highly 
Vulnerable." The remainder of the Monte Carlo 
simulations ranked as "Presumed Stable." 

The species was flagged as potentially expanding 
range in the assessment area. This result is based on 
the low scores assigned to barriers combined with 
relatively high exposure and good dispersal while also 
taking the orientation of the assessment area relative 
to the species' range in to account. 

The CCVI is intended to be used in combination with 
conservation status ranks. The global conservation 
status rank for short-tailed hawk is G4/G5. The 
species is ranked S1 in Florida. 
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Figure A1-2. CCVI output (breeding and wintering range) for 
short-tailed hawk in Florida. The index score (black circle) is 
shown with the range of scores produced by the Monte Carlo 
simulation. Categorical ranks are coded by color: "Highly 
Vulnerable" (orange), "Moderately Vulnerable" (yellow), 
"Presumed Stable" (green). 
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Box"1."Example"use:"Washington"State"Integrated"Climate"Change"Response"Strategy"
for"Species,"Habitats"and"Ecosystems"(TAG3)"

In!2009,!Washington!State!Legislature!approved!the!formation!of!an!integrated!climate!
change!response!strategy!to!better!prepare!for,!address,!and!adapt!to!the!impacts!of!
climate!change.!A!Steering!Committee!guiding!the!development!of!the!strategy!formed!four!
separate!topic!advisory!groups!(TAGs)!to!develop!draft!recommendations!for!different!
sectors.!TAG3!was!directed!to!consider!impacts,!vulnerabilities!and!draft!adaptation!
strategies!for!species,!habitats!and!ecosystems!in!Washington.!As!part!of!the!TAG3!Interim!
Report,!the!group!introduced!a!set!of!goals!intended!to!sustain!natural!systems!and!the!
critical!ecological!services!they!provide!under!changing!climate!conditions.!!

The!climateDinformed!conservation!blueprints,!when!integrated!with!other!information,!
could!help!managers!to!make!informed!decisions!about!where!to!allocate!limited!funds!and!
resources!in!order!to!achieve!the!goals!set!forth!by!TAG3.!For!example,!TAG3!highlighted!
the!need!to!“identify!and!designate!areas!most!suitable!for!core!habitat!and!connectivity!in!
light!of!a!changing!climate”!(TAG3!2011).!Managers!could!use!the!master!blueprint!(Figure!
ID2),!which!highlights!areas!predicted!to!be!less!likely!to!undergo!a!shift!in!dominant!
vegetation!type!in!the!next!75!years!with!high!biodiversity!significance,!high!landscape!
integrity,!and!low!future!development!risk,!as!a!starting!point!for!landscapeDlevel!planning!
of!designated!core!habitats!and!corridors.!Once!the!coarse!scale!planning!has!been!
completed,!managers!can!integrate!more!detailed,!localDlevel!information!to!help!refine!
core!habitat!and!corridor!area!designations.!TAG3!also!recommended!identifying!and!
protecting!high!quality!habitats!likely!to!be!resistant!to!climate!change.!Because!these!are!
areas!where!climatic!change!is!likely!to!occur!more!slowly!or!to!a!lesser!extent!than!other!
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Will climate change negate salmon restoration efforts? 
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Climate Report—The climate report generator application identifies the range of projected future climate. The report is 

structured around geographic and temporal extents (fig. 20). The report contains a cover page with introductory text 

describing the intent of the report and the sources of presented data. An overview of national extent historic climate is 

provided, followed by projected climate repeated across telescoping geographic scales. Depending on the location selected, 

the report will present a time series for national (conterminous US), regional (FS), and national forest, OR national, state, and 

county geographic scales. Each projected climate section includes a summary of temperature and precipitation in the form of 

tables, figures, and maps with numerical summaries bracketing the hottest/ coolest and wettest/ driest projections available. 

The report concludes with metadata and interpretive guidance.   

 

 
Figure 20—Diagram depicting the organization layout and placement of content elements within the climate report. 
 

Literature Report—The literature report generator application builds a standardized exportable report from the science 

literature content. The report output is prefaced with brief interpretative guidance and a summary of user selections. The 

report follows a nested structure beginning with factors (including a brief abstract) as the most general level of organization 

(fig. 21). Denoted by indentation, the organizational subsections begin with categories, followed by regions, and then content 

resolution. The paired effects and management options are the primary report content. Each effect and management option is 

accompanied by a numerical reference to the source literature citation listed at the end of the report. Any supporting literature 

parenthetically cited is also referenced available at the end of the report in the supporting literature section.  

 

Literature and Planning Report—The literature and planning report generator builds on the previously described literature 

report by including related forest plan content. The planning report is included at the end of the literature report and follows a 

similar nested structure beginning with the related literature factor followed by indented subsections beginning with the 

national forest name, followed by the plan heading (fig. 21). Each plan component (i.e., desired condition, objective, and 

design criteria) is provided as a separate section repeating this structure.  

 

Planning Report—The planning report generator builds a standalone report from the planning content following the same 

structure found in the literature and planning report description above (fig. 21). The key difference is the content returned is 

not restricted to planning content related to selected literature factor(s).  

Treasure 20 

 

 

 
Figure 21—Diagram depicting nested organizational layout and relative content element placement of the planning and literature report.   
  
PURPOSE & TERMS OF USE 
 

General Purpose  
The ongoing goals of TACCIMO are to: 

 Provide an efficient, dynamic, and value-added set of web-based tools, information, and services designed to support the 

climate change information needs of professional natural resource managers and planners, and the general public. 

 Provide resources that are simple, easy to use, and flexible enough to support a range of planning and management 

disciplines across scales and decision support frameworks. 

 Provide a point of initiation in the climate change thought process leading to and supporting additional analysis and expert 

consultation within a broader science assessment framework.   

 

Terms of Use 
Users must understand the intended uses and limitations of TACCIMO products. The following terms of use apply to all 

TACCIMO content and products: 

 It is the responsibility of the user to read this User Guide, including sections guiding appropriate interpretation of results 

(this section) and the content production section (app. B), which explains how content found in TACCIMO is developed. 

 TACCIMO provides information to support the initial phase of a more comprehensive and rigorous evaluation of climate 

change within a science assessment framework. It is the responsibility of users to conduct further analysis (including 

review of primary sources) and consultation with experts when evaluating TACCIMO results. The exact form of this 


